Schizosaccharomyces pombe 20 Schizosaccharomyces cryophilus 21 Schizosaccharomyces japonicus 21 Schizosaccharomyces octosporus 21 Pneumocystis jirovecii 22 Saitoella complicata 23 
Sporobolomyces roseus
Basidiomycota (non-CM) 23 Ustilago maydis 24 Cryptococcus neoformans 25 Puccinia graminis 26 Coprinopsis cinerea Agaricomycotina (Basidiomycota, CM) 27 Laccaria bicolor 28 
Allomyces macrogynus
Fungi (early diverging) 1 Batrachochytrium dendrobatidis 23 Rhizopus oryzae 29 
Dictyostelium discoideum

Opisthokonta 30
Monosiga brevicollis 31 Salpingoeca rosetta 32 Homo sapiens 33 
Arabidopsis thaliana Plant 34
Supplementary Transcripts were aligned to the genome assembly using PASA 83 .
Annotation and phylogeny
Full-length transcripts were selected from PASA output and used to train AUGUSTUS 84 and SNAP
85
. GenMark-ES was self-trained on genome sequence 86 . Ab initio predictions, homology and transcriptome based evidences were merged into gene models using MAKER 87 .
To build the species tree, we extracted 110 single copy orthologs from OrthoMCL clustering. Each cluster was aligned independently using T-Coffee 88 and merged.
Ambiguous regions were removed using Trimal 89 with automated option. The final matrix contains 33,355 sites and 2.18% of proportions of gaps and undetermined characters.
The best-fit model was determined using RAxML 90 with ProteinModelSelection function.
The maximum likelihood phylogeny was inferred using RAxML with the LG model 91 and 100 bootstrap replicates.
Gene family gain-loss and expansion analyses
Proteome clustering of 20 species (Supplementary Table 3 ) was performed with OrthoMCL v2 92 using 2.0 inflation parameter and ssearch36 93 (e-value = 1e -4 ). Gene family gains and losses were projected onto species phylogeny using Dollo parsimony with Count
94
. As an unavoidable consequence of a limited number of species, proteins with restricted taxonomic distribution which do not have detectable homologs in any other species included are not assigned to any families by OrthoMCL. These were mapped to the nodes where they are likely to have originated using their blast output against the nr database (BLASTP, e-value = 1e -15 ).
Gene family size variation was computed using CAFE3 95 (p-value = 0.05) to search for expanded gene families in Neolecta. Duplications of the fungus-specific transcription factor subfamily were analyzed by examining homologous sequences retrieved using phmmer (e-value = 1e 
Identification of dynein complex component orthologs
Components of the dynein complex are present in different copy numbers in different species, which makes it insufficient to identify orthologs by searching for reciprocal best BLAST hits. Because of the difficulties in identifying true orthologs caused by a high level of conservation among all copies of the same gene, we limited our analysis to the four main components of the dynein complex: heavy chain 1 (DYNC1H1, Q14204), intermediate chain 1 (DYNC1I1, O14576), light intermediate chain 1
(DYNC1LI1, Q9Y6G9), and light chain 1 (DYNLL1, P63167). Homo sapiens sequences were first queried against target proteomes using BLASTp. The top 4 hits from each target proteomes were extracted. These hits were used to build a multiple sequence alignment using MUSCLE 96 , which was then trimmed using trimAl 89 (gap cutoff 0.8 and conservation cutoff 0.5) and used to construct a maximum likelihood tree using PhyML 97 .
The hit from each target species that is most closely clustered with the initial H. sapiens query sequence in the resulting tree was considered an ortholog of the query sequence, and included in our analysis shown in Supplementary Fig. 5 .
Identification of candidate CM-associated genes
These examples illustrate the selection criteria of the search for candidate CM-associated genes described in the Methods. 
